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about the ways humans come to gain knowledge through science,
religion, philosophy, and art. If science education is to deal
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\ SOCIAL STUDIES LOOKS -AT SCIENCE: A CRITICAL

REVlEQ OF "SCIEMCE IN SOCIAL 1SSUES" »

- - .

- Jim Parsons, Associate Professor

o [ '’ Department of Secondary Educatiion *
* University of Alberta, Edmonton, Alberta ’

) ot I'm’pleased to be able to respond to Glen Aikenhead's Discussion’

. .
Papef'titled‘“Science in Social [ssues" from the viewpoint of a person\who
- [ \\
A\

lives his life in social studies. First, | must commend this paper and\TﬂL,\ )

’ . R
movement towards a synthesis of science and social issues. Certainly, in my
Y -1
opinion, the paper is a cut above the first discussion paper from the Science

Councj1 of Canada, "A Canadian anqext for Science Education," vhich seemed

>

to me extremely uncritical of how science is viewed by others.

to His credit, is egritical.
To a sqcial studies person, "Science in Social 1ssues''offers much Oppor~

bl tunity for discussion about issues important 'to both science, as an en'terprise,

‘ Glen Aikenhead)

and about how humans live in a social context. | mean in my ‘response toO the

-~ . )
. paper to speak to four issués tkat seem to me particularly important. These are:

B

(1) The idea of science as a formal, specialized task.

)
(2) The idea of the efficacious citizen.
(3} - The ideé—of—hmmxgdilemma and social change.

(b) The idea of the resolution of social issues.

z i
To a social siudiga‘perlon, science is an important source.of knowledge

for humans. >Th§t is, science is one of the main activities that humans employ

to gain know1edge abo@t the world. In his discugkjoh paper, Glen suggésts that

. Gcience is that activity that/humans use to satisfy their curiosity about the
- : .
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world. - Let me add to that definition. Science is the activity that humans

3

use to g;tisfy théir curiosity aBout the world through expgripentation and
observation. What this suqgests is that scientists qain knowledge through ;
particular, general Efthodology -= they try something and they watch what
-happens. Vhile knowledge gained through pr:rimentation and observation is

important, when dealing with social issugs—it is not the only kind of import-
- ~ “ . ’ A

ant knowledge. ’ ;

-

P.D. Ouspensky, a Russian philosopher,,statés’t at their are. four ways

thasjhuzans gain knowledge. Science, knowledge gained through experimenfation
and ohkgervation, is one way. A second way of knowledge is religious knowledge --
knowledge gained thraugh revelation. "1 recall, in 1975, writing a ficticious

dilerma about a medical missionary in a Third World é%&qgry who has come to
' o
“question his mission. He has healed“many people, but this act has seemed to
' ' : -»
cduse greater hardship since the peaple he has healed have produced‘maq& off-

spring who are now consuming greater ampunts of food.. As a result, the mission-

-

ar& questions whether he has caused more ha;dsbip than he has alleJiatEd. What

sh‘d he do? | thought the dilerma | had written.was both useful for student

discussion ald quite cleverly written, i% was not-an egasy dilerma. A week or so
’ . .
later, as | was walking in Austin, Texas, I walked past a young lady whom | would~-,

L4 L}

* guess was anoct€xidenic. | remember how she looked vividly -- thin -- tall.

Suddenly, the dilemma | had written had more meaning thén‘ever before. Her appear-

ance .revealed knowledge to mec/’h

'

Ouspensky also states-that people %ome to know through philosophy.. Philo;

sophic knowledge is gained through human speculation. All humans Hu?ld,theories.)

' aboutjthe structure of life and the world. For example, in Glen's paper there are,

‘/ Lt L
* “
. - * -
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at']east, two clear"philosophicaf theories put forth, On paéé 13, Glen specu-
M Ve

| . 3 ,
lates\about the nature of science, separating science intb kthree ideas through

his three questions.

y Question 1 infers-that to ufderstand science one must

understand it as a jtype of work. ‘Question 2 infe;; that to u;derstand science

one must undeE?Yaug it ;s a w;y of knowing. Question 3 Lnférs that‘to understand
science one musé unders-tand it Atool to help solve social problems. | have

no quarrel here, and only mdbn to make the point that this is phil%sophy‘as
opposed to science. Glen's second important philosophical speculation is (page 2‘(

that people 'for sake'of discussion' can be broken into thr%f groups. (1) pro-

fessional scientists, (2) key decision makers, and (3) citizens. (Here, | have

a quafrel with Glen about the implitations of his philosophy and these yill be
( R
—~discussed later). Glen has speculated about‘fhe order of the world and has cate-

-

P 4
gorized three types of people. He has done philospphy.
B i

J

The fourfh kind of hupan knowledge is artjstTc kﬁowledgp. Artistic knowledge
is emotive (emotions) knowledge. We can éjther come to know ourselves through
our own creative selfrexpressions or‘céme ;o kﬁgz\aiﬁ;r‘persons,‘groups, or
times through art. For example, I' havesused Charles Dickens' novellﬁgjg.ljmgi
in my university classes to show Dickens' perception of an education baskd on -
"the facts, the facﬁs,:the facts.'" Through fGradgrind's experiences and‘thg di--

lemma of Gradgrind's son Tom, the readgr can come to sei»how Dickens views a

]
certakn kind of pedagogy and, maybe, gain insight into his own view.

Y

kpoint of this philosophical (by my oan definition) discussion about the

The
ways humans.come to gain knowledge is to remind sgience people that social issues
are ultimately human as opposed téqultimately scientffiq. If a science education
i§ to deal correctly with‘social issues, it must deal with the full range of

©
1]
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how humans come to resolve these issues. Can science teachers tolerate discus-

_Qions in their classrooms wheresstudents state that tley, personally, had
/ \ ‘

Sett‘ed the issue to iheir satisfaction because thé?\had a ''religious experience"

., .

~ ~

or beJ%uSe they read a poem about a ''jar in Tennessee?" 0 f they are to deal

with social issues, thrv must. Scientific knowledge,‘alone, is not sufficient

. .

.
v

for the resolution of,social issues. Just as Glen can ndt stay away from philo-
. t’

a

sophy in his paper, people resolvihg social issues can not stay awéy.from're-

4 * R .

R ligion, a(t,band philosophy. "Han can not live by science alone. That a change
N ° S o .

7 this.will bring to many science classroéms. ZATe téachers }eaqy and willing?
¢ : : ' ..

by .
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g SCIENCE AS FORMAL

Py ) R

lisagree with both G;f‘en"s portrayal of science as formal and, to me, ;

W \
|
»

. , RN . ve
science educators’. mission to produce professional scientists. God bless

. .J
¥ . . . #
scientust’n ! have.nothing inherently evil to say about them. And, for them
. © _ science is a formal, speciaTized activity, just as golf is a. formal, specialized

—t

activity to'those‘wbo earn theix living at it However, many hackers like me

éw}oy golﬁ'at a different level. There are many scientific 'thackers' as-well."

. Glen suqggest$ (page 53) that science is a:l!!stréction. \ihy? Certainly‘it can

.

- . sl
be; but] it ceftainly need not be. |If science is a way of satisfying curiosity

Lo through experimentation and obskrvat}on, help us know how to do science better.

Science can be for everyman. | would like science teachers to teacﬁ biology rat-

)
v

ner than biologists, zoolqu rathgr‘than'zoologists, physic® and chemistry rather

-«

than physicists and chemists. Those science teachers whom | enjoyed'weré not theé

ones who wanted to show me how releévant science was to my life but rather the ones
n a ‘ N

who showed me how much science was already a part of my life. For a student to °

[4

use s:*enée as a tool to help resolve social issues, science must become more 2

. .
’ . ’ ' ¢ . ﬁ_ ¢ g. .
» -
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available to th%kstudent. Courses must not just.be for the training of
professional scientists. . \ PR -
N \
TBE EFFICACIOUS CITIZEN

It

i

e

UndouBfedly, my big§est disagreement with Glen's work is his portrayal

of decision making -.how\it's done and who.does it. Throughout the discussion,
o LT, L
> paper, a common theme is lhas decision making in society is done mostly by
, . ) . ( . ) B
those. in key ‘(power) positions. For example, on page 15 Glen states that s€1gnce.

ﬁas not prepared §tudent5ufor'thé_futuke responéjbilities-or the que they will

4 .

play. On page 29, Glen discusses citizens who become decision makers. The

. focus within the paper is on people who; Tn the future at some point, will make

LIREY -

decisions. To most social studies peopie, their students are already decision

makers mak;db personally crucial decisiphs about social issues. These students,

[

obViously,:do»ﬁot have tﬁe global perspective or‘thp well-developed ibjlity

to gather evidence that e mature humans have. But they do‘make decigions
LT o

about the conflict between their own freedom vs the control placed on.them by

] others, they are often caught in the middlelof‘familiqs trying to cling.to tra-

dition in an atmoéphere'of change, and they are~constanily mak}ng ethicé] decisions .
that contrast what they believe is right with what they can explain. These cate~" -

-

gories or-issues are no different than the issues that adults face._

v
! . . AN
L -» -

Let me add another touch of philosophy.~-l would synthesize sociaP‘issueg

\\\}$ into three: (1) Fréedom vs Control, (2) “Tradition vs. Change (3) Ethics vs .

« ‘

Rationality."l must credit Etzionni's book The Active Society with these %ategbr::‘
~ . ' \ . .
ies, since they struck me during 'my reading of ‘th: book. | have been testing .
. . - . LI
these categories against”dilemmas or issues for about two years (scieace).and they

A . . . ’ . . .
séem to work. Interestingly, | have since tried to find the saurce in Ltzionni's *
el T - - '

[ ~




(]

workj?ut have been unsuccessful | had a student also read through the book

to spo

so exactly. 0bvnously, this. was revelatlon.

The breakdown of social roles on page %6 is particularly interesting and

revealing. | see three points expressed here. ‘These are:

(2) Scientists do not make very important decisions, and

. (3) The general citizenry are quite un§uccessful at understanding and are

 Let me attend to each.to these, briefly. First, the idea that fanada is run
by a powerfui elite who make key decisions is an idea voiced and implied thr0ugh
the discussiOn pa;er.__?:§; Canada is’ democratlc is a phllosophlcal theory based
uoon our fo.nding fathers' s peculations about forms of governments.' That Canada

is a country where key decisions are made by powerful experts is a phllosophtcal

theory

“true“

ﬁ“The 198} Alberta Social Studies Currnculum teaches that cutlzens of Alberta can,
'and should be powerful rces towards the resolutlon of social issues. Canada

can parttcr-'te.

wi'th 50c|al issues, would tea?h different) ! ‘

t the source, she couldn'’ t. sSp, whi‘e | must credit Etzionni | can't do

(1) Canadian society is structured so that key decisions are made by a few

i > . A h 6
-

“ -~

‘
L}
-

.

>~ . *

A

powerful specialists in decision making, RN ’

-

subject, to other, more poverful, peaqple.

. 2
f 4 V4
,

-~

'

based upon Gler's speculatlons on how -''things really are.' One is nd—;?§e )
R ~

than the other untll citizens come to act on thelr different speculatnons.

“‘*;_“_'?3'?-\ ) s mub .
Bt i ve q0vernment and impoftant decisions are made by’ persons granted
gity. Canada also has reSponS|ble 90vernment in which all citizens

Jhis paper would suggest that science educators, when deallng

- ¢
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(-~ Second, Glen's indication seems.to be that scientists make different

kinds of,deci%ion§ than other people. For example, on page 28 Glen suggeats

'#‘ methods used in making a scientific decision. These in;lude (a) reaching
‘ concensus on-an observa{ion, (b)\picking a hdrking‘h;pothesis, and, in gqneral,
(c) what to do next in any SCIentlflC experiment. (Page 60 echoes tne same
' decisions). Also, on,page'28, Glen states that npoterttial decision nakers aréQ
.less'easily identified than ar;'future-scientists” and the 'Key decnsnon makers
carry out 3 prominent‘function in.determining the quality of Eanadlan soc:ety.
. The aepararion of. scientlsts from decision makers is quite frankly, to me, '
\ frigh;aning. 8 ‘ . A " ‘
oo
Oon page 29, the |mportance of a judicial decnsnon on whether or ngt to
. 1grant patZLts on organisms produced by cell -fusion is mentloned. Is it assumed

that scien<i::: will produre fhese organisms wnthout thought? On page 42, Glen
states that dropplng of the atomlc bomb. on Hiroshima was 3 political decisuon</

Certainly it was. But, it was a polltlcal decision made pofsibte'by a small
, ) .

«

Igroup of scientists who refused to make an ethical deCISIon not to produce the .
bomb in the first plare.’ uhat aqggi recomblnant DNA? The separatlon of scientists
and decision nakers is |mproper from a social studies point of ylew SInde it

allows the SClentlSt too much opportunity to play Pontius Pilate with ethics.

', ) _ | | - |

THG rd, Glen seems toO portray the general citizenry as somehow unable to.

\‘\act powerfully. Citizens are people ''who try to make Seﬁse,” who try to cope,''
AN
and ""who afé called uson'' (by others) to voice odlnlons. it may simply be 3

reactlon to- termlnoloqy, but | get the feellng that citizens are viewed an unaple

to act on.their own binalf.l This view is certalnly not popular with most social

’ .

studies pe0ple'and, if promotedAln a science and social issues curriculum suggests

-

_ how social issues are not to be resolved.




HUMAN DILEMMA AND SOCIAL :CHANGE

‘

Friefly, because this pointsis not major to the paper and because it
N P4

has been touched earlier, ‘there is a tendend& to believe that because human

" environment is changing (rapid growth of tegﬁnology) humans™ are changing.

Many social studies pgopfﬁ’diségree with this view. That the world is changing

.
A

is not to be disputed. ”th)re Shock' (and other tradition vs.éhange dilermas)

does affect people. But, the change in environment and cirCUmStanégi does not,
- N L 3
) *:«.

necessarily, change fundamental social issues. In fact, an lmpoftant reason to

study history is that history shows examples of other. people |nvolved in the

J
resolut{pn of social issues.- (For example, Hartin Luthér s tension with the

Céthdlic Church can be seen as §imilar to Louis Riél's ten§idﬁ.with C:}ada as

. ! | ]
similag to Ralph Nader's tension with the auto industry). My belief is that

science and sociefy change, but the fundamphtal social issues remain essentially
the sames People are not faced with new ethical que%;ions. They are, rather,
" faced with new circumstances in which to resolve these! questions. Adolescents

are not "outstders" trylng xo make sense out of a society shaped by sc:ence a d

-—® s \

technology’ (page 22). They are human ":nS|gers" grappllng wnth fundamental socjal

‘

issues, at their own level. Science, as a human enterp i;e, can help them Qrapple.

»

THE RESOLUTIdN OF SOCIAL ISSUES

o
Using this discussion paper as evidence, were science a religio there would

be two prinary dogmas. First, there would be the dogma ofkséeking nowledge

through the general methodology of experimentation and Jbséxvation.j Second,

" there vysuld be the dog™Rof tentativeness (page#$1). Sqgi ific knowledge is’

) ~

teptative knowledge. The reporting of scientific knowledge is*the reporting of




’

redundant experience. But, as Glen quite correctly suggests, the.knowledge

“

gaaned from science is dependant, partly, on the technology available. For

example, scientists use/the microscope to see smaller phenomena more clearly

4 4

and the telescope to see distant phenomena more clearly. As new-too!s are

perfected for better viewing, redundant experlence is rep“ggeifﬁlsp/new ex-
. /

perience. - There 'is good reason for scientific knowledge to be tentative. -

But, can this tentativeness be carried over into the resolution of social

issues?

2

. : . R N .
Glen;s paper talks a great deal about the nature of science but nét a

great deal about the nature of students. . If the classfoongéocnario described
/" « ' o ,
on page 38 is typical of the resolﬁtlon of socaal issues in a science classroom,

-

my opanton is that students would not be satlsfned There is a qreat deal of -

analysas towards the resolution of the assue, .but no actual resolution of the
#
issue. The activity comes up short. While this tentativeness mlght be good

-

science, | would suspect that students would find it'frustrating.
\ .

CONCLUS 1 ON ) o
—_— ) ] p

James Page's disEussioh'papeF‘"A Canadian Context for Séfence Education'
s &

‘ ’laments the demise of scaencé and the lack of money and prodrams. There is no

»

doubt that scnence has fallen from the status of a God-term (Rachard Hoff§%eader,‘

Anti-Intellectuatism in American Hlstory)._ In my mind, the real demise of science

can be seen more in the fact that science is no longer used to sell compmercial
2 . <

L]

products through the media than in program and budget cuts, these being tied to

: . L ]
the personal political whim of ‘key degision makers.' ~.We used to sJe toothpaste,
I

v
~ . B D

-

% hair tonie,gand gasoline sold by cal!ing:atiention to seientific_fodmulas. Pro--"-
gress used to be General Electric's most important p}odect. Things have changed.
1 * . -~
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> .Today we are more apt to see Pnatural” or "'organic' cosmetics or foods. A .

largé percentage of people view sciep€e more as problem than as solution, :

- Probably; it is equally unfair to view science as a saviour or as a
» . - + -

AKY

\

v N .
. curse. Science is, quite simple, one.way that humans gain lknowledge. As a

source of knowledge, it is useful‘for thé resolution of social issues. In
. * . ) . - ) N
order to gain the greatest use from the synthesis of science curricula with

sgdcial issues, | believe the following points shou@& be,noted by science . ’
ad A -
educators. , ’ ’ o .
‘ ! . -
. . ‘ [ 4
(1) Every person does scienck, it d;:;\not have to be a formal, activity,
1
. s ~ - #

1 The .purpose of science education should not, necessarily, be the -

¥

education of profes;ianél scientists™y y

(2) Every person--is a decision maker, including scieitists ahd "regular®
T . -
citizens. . ’ .
- - '
(3) Although science, technology, society, and human circumstance change,
. ' . ~ -
the ﬂpndhmental social issues faced by people do not change,.
(4) Knewledge useful for the resolution of soc\pl }SSuesicomes from.

h ]
several sources. Scientific knowledge alone is not sufficient for

. . (

the resolution’af social issues. . .
-~ .
. N )
, c{ . ) -

The julfaposition of science education and social issues is an importdnt
N . . . . . o‘ [ ] . N .
connection. ' However, without a clear understanding of social context science
4 PP ’ N .

educators may find that their curriculin lacks an essential understanding.

.- /
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